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ABSTRACT 


Aim: The aim of this study is to determine the gender of an individual by handwriting 

Methodology: In this study total 130 handwriting samples were collected and analyzed. In which 65 males and 65 female 
volunteers of age group 18 to 30 years were selected. Handwriting samples are taken on A-4 Size paper of London Letter. 
Exclusive factors in this study are only literate, young & healthy persons are included. 

Result: Macro features and micro features were examined in all the 130 handwriting samples in both male and females by us¬ 
ing feature extraction method and z-tests. In the second method which is Hypothesis testing done by z-test, Null hypothesis 
was taken that “there is no significant difference in male and female handwriting “ and on the basis of value of z in table-2 at 
5% level of significance with critical value of 1.96, out of 27 features for which z-test was performed. Seven features could said 
to be gender identifying features and may help in identifying the gender of the writer. 

Conclusion: On the basis of above result, feature extraction and z-test may said to be the two methods which may explain about 
the utility of these tests for examination of hand writing for gender identifying feature. It can be said that there is a significant 
differences between hand writing of male and female and hence a handwriting sample can also be examined for gender identi¬ 
fication purpose. 

Key Words: Handwriting, Gender, Natural variation. Macro features. Question document 


INTRODUCTION 

Documents play important role in human life. A document 
is material, having a symbol or writing on it, which conveys 
some meaning to one or persons. It may be stone, a wall, a 
wooden piece, a glass, a metal sheet a skin, a piece of cloth, 
a parchment or a paper. We daily write and sign a number 
of documents, like a person letter, a receipt, a cheque, or an 
order affecting the lives of many individual \ With the in¬ 
creasing use of documents in day to day life its misuse has 
also increased to the utmost level people due to its falsifica¬ 
tion which has now been grow to a big economical source 
whether it is beyond the laws and illegal. When it comes to 
the criminal justice system the false or forged document be¬ 
comes a questioned. Questioned documents defined as “Any 
Document about which some issue has been raised or that 
is the subject of an investigation^. Handwriting is one of the 
important evidence which is examined in the questioned 
document for its authentication handwriting may be defined 
as written speech of individual with characteristic peculiar to 


himself intending to difference from all other. By studying 
and examining the handwriting in suspected and the victim. 

A person’s handwriting changes over the course or his or her 
life time.^ Apart from above explained characteristics, hand¬ 
writing may be differentiated in the basis of various natural 
variations such as illness, age writing materials, writing posi¬ 
tion, physical disturbance, lack of concentration during the 
writing period, influence of alcohol or drug^ .Research shows 
a consistent relationship with handwriting is the determina¬ 
tion of sex of handwriting Western reports of handwriting 
shows that female handwriting has greater circularity. 

One contender for conceivable impact is the impact of an¬ 
drogens that “’’masculine”” behavior and possibly neural 
substrates during the critical pre-birth period. A particularly 
sensitive period when there is an expansion in androgens is 
from 7 to 24 weeks with an ideal level in the eighteenth week 

21 segregating components in handwriting are distinguished. 
Analyzing shape variations of each letter (called allographs) 
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can be valuable, however word development is similarly if 
not more critical for investigations, for example, gendering a 
writer based on handwriting : specifically, word arrangement 
in cursive written work tends to “convey” more independ¬ 
ence and examples than individual letter shapes. 

A characteristic specimen contains just habits and natural 
variations .Factors in penmanship vary as far as the recur¬ 
rence of natural variations (or the level of characteristic vari¬ 
ety as on account of proportion factors) 

Area of Study 

The study was conducted in the area of Bilaspur district of 
Chhattisgarh. and sampl collection was done within the area 
of Guru Ghasidas Vishwavidyalaya, Bilaspur. 

Methodology 

Sampling: Total 130 handwriting samples were collected. 
65 from males and 65 from female volunteers, from the high¬ 
er secondary, graduated or post graduated working individu¬ 
als between the age group of 18 to 30 years. All the personal 
details of volunteers is firstly noted down in the white sheet 
of paper which contains Name, Sex, Date of birth ,Educa- 
tion ,Occupation, Handedness and Local address. Handwrit¬ 
ing samples are taken on A-4 Size paper of London Letter. 
Exclusive factors in this study are only literate, young & 
healthy persons are included. 

Volunteers were asked to sit straight and copy the given Lon¬ 
don Letter and everyone is asked with their normal speed 
neither too slow nor too fast on a stable flat table and chair in 
adequate amount of light. Two methods were employed for 
the examination of gender identifying features in handwrit¬ 
ing samples of male and female volunteers. 

Feature Extraction; 

1. Each sample was analyzed for presence of total 27 fea¬ 
tures of handwriting which were divided in two groups 
Macro features and Micro features. These features 
were studied for identifying any discrimination on the 
basis of their presence and absence in both males and 
females handwriting."^ Macro feature: Macro features 
are those which can be observed superficially without 
any thorough search in the handwriting. Slant Word 
spacing Dispersive writing 

Cursive writing 

Micro feature: Micro features are those which are needed to 
be examined carefully for their presence in the sample. 

Micro feature - Dot over “i” 

Hook at the start of “c” 

Hook at the end of “c” 

Hook at the end of “d” 


Hook at the end of “e” 

Hook at the end of “h” 

Hook at the end of “u” 

Loop formation in stem letter “b” 

Loop formation in stem letter “d” 

Loop formation in stem letter “h” 

Flourish at the start of “a” 

Flourish at the start of “c” 

Flourish at the start of “d” 

Flourish at the start of “o” 

Flourish at the start of “u” 

Consistency in angle of crossbar on “f ’ 

Consistency in angle of crossbar on “f ’ 

Consistency in “X” 

Shape of “r”(acrade) 

Shape of “r” (parochial) 

Knot formation n the 
End of “w” 

Straight down stroke formation in “y” 

Angular base of letter “w” 

Point base of “w” 

Upward flourish letter “s” 

Apart from above explained characteristics, handwriting 
may be differentiated on the basis of variation due to age, ill¬ 
ness, education ,fatigue, physical and emotional disturbance, 
disease, or drug intoxication^ 


' I MF I.ONDON LBSTliR" 

"Our l.midon tHAiineM ii hut Vienna, and B^flifV *« quLel. Mr.D has 

gone Ifr SwitMriand 4])d t Iwpt for good rev-a, lie will- he iJwrr I'M & week al 
Zflywi Si- and p*rn jtO« to Turir utd Rosne tnd wll! join Coi. Hsuiy and Birii'C U 
Alhens, Orcot-fr, 27* or EJce. LeilCf there should he addressed: King 

James Blvd. We espefll ChaTle?.. rullw Tuesday-. [iT- L- Me QuSid «ul 

Robert. Uimter. Esq.. Ldfl ihe ‘V.X." cjcpress UmighC.” 


(AutlittWhlp pr leitcw UiikrtOrVrtv). - - . 

.W. 44^ r- ■ - 

.. 


Sigruitun:.... . . I t T'fe'.. 

Witness...... DjiOx.... ..—- 

The a bei^ ii a sample of mv noiiBi] lw Ktv*iLuna 
Writing hand: Hiflhi (. } Lett ( ) 


Figure 1.1: Handwriting of low skilled Person 
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“THE LONDON LETTER’^ 


■*Ow Lomkai business is good, but Vienna Md Berlin arc quid. Mr.D. Llojd has 
gfflW W SwiiKcland and I hope for good ntvk-s. I \c wi 11 be lltere for a si | il96 
ZeMU Si. and then goes to Turin and Rome and will jobi Cd- Pprr>' and arrive ai 
Athens, Greece, Nov. 27^ at D«. 2*^. Ldlcr there should be addressed; King 
James Blvd. 3580. Wc expect Clwles. £. Fuller Tuesday. Dr. Me Ouaid and 
Roben;. Linger, Left on the 'Y.X.’ express Cofiigjhl." 

(Authorship of letter Unknown J..... ........ 

.. ..uv. .en.^. fk... .. li.ft... ,.(1 j 1 £?[-,, .ti.. i 

.. >X»..l... .gsh.e... .d.^L... .1 w.; ±,Z.fir. ,1 .(htlj... .s>.!T<A .. \... .tuif. n.. Av" 

,. KSif-S. .. h.C, 1.!.. .ks.. Jr^:. . .cu .I*i 

. 3 .S.?.p.,..!W.S.....e.lSLf.ie.c:t;.cWp.S 

. . 


Figure 1.2: Handwriting of person in Depression 


“TUB INI?1AN LETTERS’ 


^^eswiV. ^'f^T aiern’e yr**riPi^i af1 471^1 ^Tr? *1i' 23 

4*1 4?! cir 1 ^tRrt 3 ^ 3ii4>r^ii 

aft^ W4 ^Ri 44 siRt 0*1 Tsrrrf^ ^mr 9^ i^rrtf *1^ ^ 

A ^Rai^jr 4fT 1 ? I %i-r^ ifit 

Tffeci ^ WPTT, tj?. 

fir-H . «r*;r¥Y wn #1 amr vH4»r ^fTfJ 

# artr 4!Hd>J| 4iTe«i cRusrei A =rr»i 

f^'zrr Ml ■'{'■I I i„„,............... 



SiigriiitiATv. r. .pzri_. ^ Ji 


v-^.. J , r^.. 


Figure 1.3: Handwriting of Alcoholic Person 


•THE LONDON LETTER” 

"Or London business is good, but Vienna and Beriin ate quiet, Mr.D. Lloyd has 
gone to Svkiuertand and I hope for good news, fie will be there for a week at 1496 
Zerott St and then goes to Turin and Rome and will }oin Col. Party and wrive « 
Athens, Greece, Nov. 27* or Dec. 2^. Letter there should be addressed: Kins 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid wd 
Robert. Unger, Esq., I,eft on the •Y.X.’ express torught." 

(Authorship of letter Unknoun).Tov.r...‘;f«!^...h^;^.“...^..?^,...^^^^ 

,.l..lw.....4«...aKd...)Nw>.,..fki.^;K....k>t..1VTr....4u.fA..v^^^ 

. .Z^rntf... .$1,.. <>«A.. .tW ...■»*$., .to... .•^wt'kO.. XmkJ. .. JJDtrJir... fljwJ.. siJ il\.... 

^r....1>ac..,4Tf*...^.k•^!^f.r....W...,d«v^ .oddrivs^A.-*. 

.. .Kii^... ;3»w,S... .bW . I. ;b56D.».. fwfc... .ft ... .ciosks. ,.£,... Ewlfcf..... 

..7>j<«<^..rX»:..A...m<:.,...QMft,d.,,.qn(A.Rcfacr.h..».a<j^r..j.e^.., 

..l«/.L..c»)..ttc...^Y:yi*..CKp*i«....toni 3 U..'.’.. 


•THE LONDON LETTERS 


^'Our buaitwaa ta stud, bus Vieiuia and Berlin an: quiet. Mr.D. Llt^rd hu 

/ gone lo SwnlzerlBnd and I liopc lor good itewa. fie will be tiKre for « wie<l( td 1496 

Zenitt Sl and thm goea Twin awf prtme- and will join Crd- Pony und aniv-e at 
Adiem, t>eeoe'. Mov. Tf' or Doc. 2*^. LcUtcr there shtniJd be addneleed: Kittg 
Jamei Blvd. 3580. We expcct ChaHcd. L. FulkT TtiettltKy. liir. L. M>; ">d 

Kobffl, IJngff. E*q.. Ijfft on tlw ■ Y.K.‘ expraaln™^" 

t Aulhcnhip of letler UrdiiKiwn).... ...... 

.... J&t.. A,, . .ik-fi-tt 

.. ..ftw,. .jMi'HiI'.. .■S'?.-. .-4. ...fwCi^LAy'.wf, rjk^.. . 

. ,...£. A=?hf.. . .TMfvrit .-...^?F... fffii/. . .rit.. A ...Al. 

....t^M.A..CiJ.. .. 

.JcA'i.... .«/. 

..... rHtr,.. .ffi Pi,. .. Ai., .£Lf.i, Ht? a.. 

.... ifAtf. r'., .-. .... 

. .. JC AfsA/.j. A\ jJa.ijf.i, 

... 

........ 

. C .. 


2.2 Right side leaned 


“THE LONDON LETTER” 

“tXjr LortdM busirKsi is good, bul Viauii god Bsrlin arc quiet. Mf.D. Lla^td has 
goocto Swiizeriand and \ hope for good news. He be iheir for a week at 14% 
^erxXi S(. and Uien goes (o Turin and Rome And will job Col. PAny and arrive at 
Athens. Gfcwe, Nov. 27* or D«. 2^. LcUer (here should be addressed; King 
James Blvd. iSSU. We expect Charbs. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert Unger. Esq., Left on ihe Y.X.' express lonight.” 

(Authorship of letter Unkiwum). .t,D.ucrt...-kliMJ ,. JA. , 


.. avm. 


LW,... J07SV.. .y, .1 -..L 

Sa>.. . .WJ\A.S... ... 

.Si. .tu.'id., IImia. . .. SUh ^ 

.td.. .. .,,tsmisf.fi. .ijJC., V. 

.i 


.. .Kbfd ^ .Scr.fe.i. ,^e,. .'.. 

S.t. . I.-., , fi jtoJG 


2 .3 Left side slant 


‘THE LONDON LETTER” 

“Xhir Lcifidon (jiismess is iiPKtd. but Vienna and Berlin are quid. Mr.D. Lloyd has 
fioiK to Switjcerlaad and 1 liopc f« good eie^vx He will be there for a wtxL at 149^ 
/ 4 n’nii lit. and then scics In Turin and Rome and will foin Col. Parry' and arrive ad 
Aihetu, Gfitecc. Hov. 27* « Dee T* teener ihere should be addressed' Kttig 
James Rii-d. 35KJ W^e expea Charles. E. Fulkt Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., tjcrt on the •V.X .’ nproa Eonighc." 

(Autborihip of letter Ijrtkrtown)..,...,. .. 

■ ■ /■miAf'Ai■ ■ ijUSfh(}C^ ■■■/.&■■ ^our/,- 

jCtiif/ B.cr.ihj. &.$:(?. ^*4 if/ m. ^-..p . l/<^d /if 
AVicl 

af/.,:?i,e - He Jjdl ...tig.. ^r-e .. a 

.. iz/ .JPff3.k - .snatf-. - ..l/. Xfnfl 

..TiY . mJ . f■ -LUU -h^... 

C,fKX^. p If rif/ rfr?-' V'-® d/ 

■ti^.. hu^ ^ 

Charles. * f. pi4/lcr 
.4Di*Ic ■ M-dald ■ ■ tSi-Ti£( . pl,^l.C.7^..An^r:: 
..^.^^...07) ^CtTl/yAf ' 

3 . 1 Dispersive Type 


2.1 Vertical type 


■ 
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“THE LONDON LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and I hope for good news. He will be there for a week at 1496 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens, Greece, Nov. 27* or Dec. 2“*. Letter there should be addressed: King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., Left on the ‘Y.X.’ express tonight.” 

(Authorship of letter Unknown). 





Siwature. Date 


3.2 Cursive type of writing 



Figure 4: dot of “ i” Figure 5: circular dot of “ i” Figure 6: hook 
at start of “c” Figure 7: hook at the end of “c”. 



Figure 8: hook at end of “ d” Figure 9: hook at the end of “ e” 
Figure 10: hook at end of “h” Figure 11: hook at endof “u”. 


%1 ^ .yd/i 


Figure 12: loop in stem of “ b” Figure 13: loop in “d” Figure 
14: loop in stem of “h” Figure 15: flourish at start of “a”. 


^ w. 

• I • • I 

% 

Figure 16: flourish at start of “c” Figure 17: flourish at start of 
“d” Figure 18: flourish at the start of “o” Figure 19: flourish at 
the start of “ u”. 







Figure 20: shape of “r”( acrade) Figure 21: shape of “r”( pa¬ 
rochial) Figure 22: knot in “w” Figure 23: straight stoke of “y”. 



Figure 24: angular base of “ w” Figure 25: pointed base of “w” 
Figure 26: upward flourish “s” 


2. Slant of the writing were observed keeping the hand¬ 
writing sample at 90° angle to the eye, it was either 
leaned to the right or left hand side or simply be verti¬ 
cal. 

3. Spacing between words was calculated by using plas¬ 
tic ruler in centimetre unit of length. Overall 49 spaces 
were present in the given standard text and hence mean 
value of all the spacing was calculated . It may vary in 
each sample of handwriting. Mean=Total length of all 
the spacing between the words in (cm) / Total no. of 
spaces present. 

4. Type of handwriting was observed , whether it was 
distributed or scattered form called as Dispersive writ¬ 
ing. In this, usually letters are separated apart from 
each other in each word lacking connecting strokes 
and flourishes. 

5. Next macro feature which was observed was the Cur¬ 
sive type of handwriting. It was the most beautiful and 
presentable form of writing in which lots of flourishes 
and connecting stroke are seen . It also tells the skill 
and education level of its writer. 

6. Then micro features were observed in which first 
comes the dot over letter “i” which may be either cir¬ 
cular in shape or pointed. When both type of dot was 
present then the type which was present more in num¬ 
ber in overall writing was considered. 

7. Hook like formation was then observed and counted in 
start and end of letter c,d,e,h and u. 

8. Loop in the letter b,d and h was observed. 

9. Then flourishness at the start of letters a,c,d,o and u 
was observed and counted. 

10. Overall consistency in the crossbar in the letter “t and 
f was observed. Then consistency in the shape of letter 
X was noted down. 

11. Shape of letter r in small was observed and counted for 
being arcade or parochial 

12. In some handwriting a small circular or little oblong 
knot was found in the end of letter “w” which was 
observed and noted down. 

13. Letter “y” may be straight in its lower stem or slanted 
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, hence it was observed in both the male. 

14. Base of the letter “w” was observed for being angular 
or pointed in appearance. 

15. Last micro feature observed was the presence of up¬ 
ward flourish in letter “s”. 

16. After observation and counting of each feature their 
overall percentage were calculated in 65 samples of 
male handwriting and 65 samples of female handwrit¬ 
ing. 

17. Based on all the observations and values obtained a 
table and graph were formed. 


“THE LONDON LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and 1 hope for good news. He will be there for a week at 1496 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens, Greece, Nov. 27"’ or Dec. 2"". Letter there should be addressed: King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., Left on the ‘Y.X.’ express tonight.” 

(Authorship of letter Unknown). 

.. _.. .t^. . . 

. .Sfi>aVr>:... . X >:.... Eb. 

. 

... .. .iti? .. .Ts+7?Ar\ . . 

.. ... .cvr>f4. .. .. .aJt:.... 

.. ..’... .Vr^rxx^... .^s=^<vrsF?> .. .'2^^.3.<?.'. .1-^.. 

.. .:... H.... .E. v+AU?i... Ti4jt4>?4 ... . .L.-.. .. orr^ 

. .Ro\>f2z^r.H... ... .OTD. .rUoA. . 

. 

Figure 27.1: Handwriting sample of boy showing bold and 
heavy pen pressure of writing instrument. 

“T HE I-CTTSJOOTN EE'TTER" 

•'OiAT 1 .oncloti t>U9«inoKH «a» ^exxi. Hut Vi<5¥iii« aii<J Oerlin arc c^itict. IV<r.i:>- Ha^i 

>rcrott ^‘t. attci thcti to 'I'tiriii aitcJ Kot»c aittcl wall joata CTol. I*aa-i^ ataci aamve at 

/Kttaeiaaa. Clrooo«. NIew 27^ or I>oo. 2'**^ I .ottor tiacrc Hlaoaald l>c aU^lrcHMOcS ICataK 
Jarrao» »lv^<J 3SBO. Wo ox|>oot OlaarloH. I* I laller 'I'uesMlav i:>r 1. IVlc Ottaad aracl 
Kobor^ tJn(<or, I*x<i , I .oO oaa tiac *V'.>C ' ox|>rox«a toaaa^jtHt ** 

</Vutlaor5alaar> or letter iJBalcnowaa>. 

Cl^t.v. i U^yrnrr^JS, ■ ■ 

^*xc/ J /’/tj.. . />:7^ . . JO . J xc*^ 

.. . -S: <x.^'y£y.^^rr.9r.-^4:^r$r\ .. ^rv-xcl- ■ . .jrr.. - ■ 

. . nr\.-ci U-^S. ■ - H ty Garre. ./cy^PtfX 

^ .,3r«7_X^, extr:^^/.. >nn. . 

zy~f< rx Ti... arjnxr/. .cf^^.'jrr^ X? ar\d( -ClZcC/. /yr^'. . z--' v 

ivrri.cf efrai/yr.G. /ft 

p/ CX^Y. c^rr^ - f/xe.ar:rz. .SJ:to ct^{ 

hre xa - B>/x . 

XL: ’?<<T^e^cr.y^ ^ - . 

.:X>J T. ^:r. /.» Zc— /JL.et^ct cf — fZ. .rr.ryzzfi^.. t •- 

VOTT •><..' cf. .*> i. " 

Figure 27.2: Handwriting sample of boy showing dispersive 
type of handwriting and heavy pen pressure was observed. 

“THE LONDON LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and I hoF>e for good news. He will be there for a week at 1496 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens, Greece, Nov. 27"' or Dec. 2"". Letter there should be addressed: King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., Left on the ‘Y.X.’ express tonight.” 

(Authorship of letter Unknown)... .. .^^L<C).ntJc3n-• _ 

. ocJ. y.. b.U'.l.... .... cx'rxcl. ■ ■ Bx2ai^lrr \. . 

...rr;.-^-. ... /jiCyJi. .. Wix..rLc.. ... .c^>->cj 

.:X....hoPe^...^.o<4...^<au^.He...jt^.H.L 

. .a.... .. dri:... .lA ^^.... .^... Jv^.v.. 

.. .V.K... . \A... .\sy<L 

. cXizAA y=kj2-^^<^ .:... .k.iorksl.... .Taa^ \^.... ^ivd ..... 

• UJ.e. ..... r'..Kc(<^. les. 

... .. .VTlC-.... .(Suad'itf.. .dTvrV.... .. V. • ■ • • 

.X.^a...,.om.. -AL.<s<... f. y.,. >c..:.. .<s.?c . 

.... rtrO.'):) (-V.. . 

Figure 27.3: These male handwriting samples shows un pre¬ 
sentable and dispersive type of writing and heavy PR 


“THE LONDON LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and I hope for good news. He will be there for a week at 1496 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens, Greece, Nov. 27"’ or Dec. 2"“. Letter there should be addressed: King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., Left on the ‘Y.X.’ express tonight.” 

(Authorship of letter Unknown). 

^c/r, . .^(4 .. t^s.. .'v/.c.Ofiit... 9.O.A.. 

. .•. (Tt-a:.x>.-.4/^;xA. A^.4.. /c.. <7f>e/ 

.H. .■^.Ci^c?. .-...u*'7/... .^Cr.. fhf 

..<S>^ • ..^<^4./k>... 

. .<?4>.<Z^. .f?.-r?r'vrr. .4?^.. . .Cr:rrff.<-.<?^A^ 

TrTA.r.f.'. .?... .^.r.A.Acr ....<? 

. .. ^QfK>f.y .. A/y>.A.. .. .A?".... .. ;rAffr./ey.. jf.... ^ 

.-.. Prr .... . 4 ". .-. ./r?<. . .. r7f?4A. . .-. . .Cr!^.ef., .. , 

. A.e.X?.A ... f?5?.. ...'. X; X.^... ^./>. r ^... .. ’.. 

Figure 28.1: Handwriting sample of female with less pen pres¬ 
sure and rounded shape letters are more. 


“THE LONDON LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and 1 hope for good news. He will be there for a week at 1496 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens, Greece, Nov. 27* or Dec. 2"^. Letter there should be addressed; King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. Dr. L. Me Quaid and 
Robert. Unger, Esq., Left on the ‘Y.X.’ express tonight.” 

(Authorship of letter Unknown). 

" .(4>pM?7. . .6.H. ..A...Avi. 7^/.c.oo.9 ...... 

. .fbf.xi/A.. .Qy:.. ^.fnrr. 
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JP.f.4'. .?. Ar./Af.r../.kxf. .. Af... 

.-...P.T... LM ..{</.... . Ac. 
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Figure 28.2: this handwriting sample of female also posses 
lesser pen pressure than the male rounded and free use of 
pen and highly slanted. 


“THE L0NI30N LETTER” 

“Our London business is good, but Vienna and Berlin are quiet. Mr.D. Lloyd has 
gone to Switzerland and I hope for good news. He will be there for a week at 14% 
Zerott St. and then goes to Turin and Rome and will join Col. Parry and arrive at 
Athens. Greece. Nov. 27"* or Dec. 2'"’. Letter there should be addressed: King 
James Blvd. 3580. We expect Charles. E. Fuller Tuesday. I>r. L. Me Quaid and 
Robert. Unger, E.sq.. Left on the "Y.X." express tonight.’* 





(Authorship of letter Unknown). 
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Sionature.. Date. 


Figure 28.3: Handwriting samples of females were decorative 
and presentable proper spacing between letters and words 
were mostly found. 
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Hypothesis Testing and Z- Test 

Hypothesis may be defined as a proposition or a set of propo¬ 
sition set forth as an explanation for the oeeurrenee of some 
speeified group of phenomena either asserted merely as a 
provisional eonjeeture to guide some investigation or ae- 
eepted as highly probable in the light of established faets. 
Hypothesis testing enables us to make probability state¬ 
ments about population parameter . The hypothesis may not 
be proved absolutely, but in praetiee it is aeeepted if it has 
withstood a eritieal testing . Alternative hypothesis is usu¬ 
ally the one whieh one wishes to prove and null hypothesis 
is the one whieh one wishes to disprove . Thus, a null hy¬ 
pothesis represents the hypothesis we are trying to rejeet , 
and alternative hypothesis represents all other possibilities. 
Generally, in hypothesis testing we proeeed on the basis of 
null hypothesis, keeping the alternative hypothesis in view , 
on the assumption that null hypothesis is true, one ean assign 
the probabilities to different possible sample results , but this 
eannot be done if we proeeed with the alternative hypothesis. 
Henee the use of null hypothesis is quite frequent. 

The level of Signifieanee : This is a very important eon- 
eept in the eontext of hypothesis testing. It is always 
some pereentage(usually 5%) whieh should be eho- 
sen with great eare thought and reason. In ease we take 
the signifieanee level al 5 pereent, then this implies 
that null hypothesis will be rejeeted . z- test is based on 
the normal probability probability distribution and is 
used for judging the signifieanee of several statistieal meas¬ 
ures, partieularly the mean. This is a most frequently used 
test in researeh studies(5). 

pi = Xl/nl pl-proportion of male handwriting samples 
where the features oeeurs 

samples w here the feature p2= X2/n2 p2 - proportion of 
female handwriting samples where the features oeeurs 

XI, X2 - frequeneies of feature in males and females respee- 
tively 

nl, n2- no. of samples of male and females handwriting re- 
speetively 

z= 1.96(10) 

1. Null hypothesis was stated that “there is no significant 
difference in handwriting of male and female” . 

2. pi and p2 value were calculated separately for each 
of the feature in male and female handwriting. 3. 
By keeping all the obtained values in the formula, 
z-test was performed and thus values obtained were 
noted down. 4. Thus all the obtained values were 
tabulated. 


RESULT AND DISCUSSION 

Data was obtained from 130 handwriting samples of male 
and females. Macro features and micro features were exam¬ 
ined in all the 130 handwriting samples in both male and 
females by using feature extraction method and 
z-tests. Two macro features that are slant and 
word spacing were also observed. Slant was ob¬ 
served to be either right sided , left sided or 
vertical in which 17 samples were in Right, 20 in left and 
43 in vertical positions in males whereas in female 25 were 
in right 11 in left and 31 in vertical position out of 65 . In 
case of word spacing both male and female samples were 
having Mean of word spacing, O. 35cm-0.96cm and 0.34- 
0.92cm hence there was no significant difference was ob¬ 
served in the case of word spacing as range was near about 
similar in both. Whereas in the case of slant (macro feature) 
males were observed to be possessing slant in their writing 
in left and vertical position more than females on the other 
hand females were observed to be possessing slant in right 
hand side as compared to males . This could be used as one 
of the point in discriminating the handwriting samples on 
the basis of slant. 

On the basis of the study of table-1, out of 27 characteristics 
feature of handwriting 11 feature i.e. Dot over “i” Straight 
down stroke formation of letter “s”, angle of crossbar on 
“f’,”t”, flourish at letter “o”, loop in stem of letter’d”, hook 
at end of “u”, “ h”, and hook at start and end of letter “c” and 
cursive type of writing were observed to be showing signifi¬ 
cant role in discrimination of male and female handwriting 
on the basis of their occurrence which was half in one sample 
and double on the other. 

In the second method which is Hypothesis testing by z-test. 
Null hypothesis was taken that “there is no significant dif¬ 
ference in male and female handwriting “ and on the basis 
of value of z in table-2 at 5% level of significance with criti¬ 
cal value of 1.96, out of 27 features for which z-test was 
performed, 7 showed value of z more than the critical value 
1.96 i.e. cursive writing Dot over letter “i” , Hook at the end 
of letter “c”. Loop formation in stem of letter “d”. Flourish at 
start of letter “d”. Consistency of angle of crossbar on “f ’ and 
Straight down stroke formation in “y”. Hence in these 7 fea¬ 
tures null hypothesis was rejected and alternate hypothesis 
was accepted that there is a significant difference in hand¬ 
writing of male and female . These seven features could said 
to be gender identifying features and may help in identifying 
the gender of the writer. 
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Table i: Presentation of Percentage of Occurrence of 


Handwriting Feature in Male and Female 


S.N. 

Characteristic Features 

% In Male 

% In Female 

1. 

Macrofeature Dispersive 
writing 

96 

89 

2. 

Cursive writing 

3 

11 

3 - 

Micro feature - Dot over 
“i” 

Hook at the start of ‘ c” 

84.6 

69 

4 - 

9 

18 

5 * 

Hook at the end of ‘ c” 

4 

14 

6. 

Hook at the end of “d” 

23 

20 

7 - 

Hook at the end of ‘ e” 

7 

12 

8. 

Hook at the end of “h” 

4 

37 

9 - 

Hook at the end of ‘ u” 

4 

37 

10. 

Loop formation in stem 
letter “b” 

7 

6 

11. 

Loop formation in stem 
letter “d” 

17 

28 

12. 

Loop formation in stem 
letter “h” 

15 

18 

13 - 

Flourish at the start of “a” 

34 

32 

14 - 

Flourish at the start of ‘ c” 

23 

22 

15- 

Flourish at the start of “d” 

35 

42 

16. 

Flourish at the start of “0” 

45 

34 

17 - 

Flourish at the start of ‘ u” 

31 

29 

18. 

Consistency in angle of 
crossbar on “t” 

78 

60 

19. 

Consistency in angle of 
crossbar on “P 

84 

72 

20. 

Consistency in “X” 

89 

88 

21. 

Shape of ‘ r”(acrade) 

54 

56 

22. 

Shape of “r” (parochial) 

46 

54 

23* 

Knot formation n the End 
of “w” 

21 

17 

24. 

Straight down stroke 
formation in ‘ y” 

46 

25 

25- 

Angular base of letter “w” 

92 

91 

26. 

Point base of “w” 

7 

11 

27- 

Upward flourish letter ‘ s” 

50 

54 



Table 2 : Value as of Hypothesis and Z -T est 


S.N. 

Characteristic Fea¬ 
tures 

pi 

P2 

Z - value 

1. 

Macro feature Disper¬ 
sive writing 

0.96 

0.89 

1-5 

2. 

Cursive writing 

0.03 

0.10 

-2.3 

3 - 

Micro feature - Dot 
over “i” 

0.84 

0.69 

2.04 

4 * 

Hook at the start of ‘ c” 

0.09 

0.18 

-1.6 

5 - 

Hook at the end of ‘ c” 

0.04 

0.13 

-3 

6. 

Hook at the end of “d” 

0.23 

0.2 

0.42 

7 - 

Hook at the end of ‘ e” 

0.07 

0.12 

-1.25 

8. 

Hook at the end of “h” 

0.4 

0.36 

0.57 

9 - 

Hook at the end of ‘ u” 

0.4 

0.36 

0.57 

10. 

Loop formation in 
stem letter “b” 

0.07 

0.06 

0.3 

11. 

Loop formation in 
stem letter “d” 

0.1 

0.27 

-2.83 

12. 

Loop formation in 
stem letter “h” 

0.15 

0.18 

-0.5 

13 - 

Flourish at the start 
of “a” 

0.33 

0.32 

0.14 

14- 

Flourish at the start 
of ‘ c” 

0.23 

0.21 

0.28 

15- 

Flourish at the start 
of“d” 

0.35 

0.14 

3 

16. 

Flourish at the start 
of “0” 

0.44 

0.33 

1-3 

17 - 

Flourish at the start 
of “u” 

0.30 

0.29 

0.14 

18. 

Consistency in angle 
of crossbar on “t” 

0.78 

0.6 

2.5 

19. 

Consistency in angle 
of crossbar on “P 

0.84 

0.72 

1.2 

20. 

Consistency in “X” 

0.89 

0.87 

0.14 

21. 

Shape of ‘ r”(acrade) 

0.53 

0.46 

0.87 

22. 

Shape of ‘ r” (paro¬ 
chial) 

0.46 

0.53 

-0.8 

23 - 

Knot formation n the 

End of “w” 

0.21 

0.16 

0.83 

24. 

Straight down stroke 
formation in ‘ y” 

0.46 

0.24 

3.14 

25- 

Angular base of letter 
“w” 

0.92 

0.90 

045 

26. 

Point base of “w” 

0.07 

0. 

-0.68 

27 - 

Upward flourish letter 
“s” 

0.50 

0.53 

-0.37 


■ 


Figure 29: Distribution of feature in percentage for male and 
female of gender identifying features. 
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CONCLUSION 

On the basis of above result, feature extraetion and z-test 
may said to be the two methods whieh may explain about the 
utility of these tests for examination of hand writing for gen¬ 
der identifying feature. Those eharaeteristies feature whieh 
showed positive result in the examination of 65 samples of 
male and female may be eonsidered as gender identifying 
features. 

It ean be said that there is a signifieant differenees between 
hand writing of male and female and henee a handwriting 
sample ean also be examined for gender identifieation pur¬ 
pose. So it can be eonsidered as a eorroborative evidenee in 
the field of questioned doeument examination 

Significance in forensic science 

Examination of handwriting and graphology has always 
been of great utility in forensie seienee not only as a souree 
of physieal evidenee in eriminal investigation but also for 
evolving new teehniques and idea related to the purpose of 
personal identifieation if it beeomes possible to prediet the 
gender of the writer or forger along with his age so the in- 
noeent eould be proteeted and henee it may speed up the in¬ 
vestigation proeess. 

Future aspects 

Examination of handwriting for gender identifying feature 
for gender diserimination may be evolved as a great area for 
researeh studies in future. With the growth of new ideas and 
teehnologies the methods of examination has been evolved 
from manual to eomputerized automatie methods of exami¬ 
nation has been evolved from manual to eomputerized auto¬ 
matie methods involving use of various software whieh may 
easily identify the gender identifying features in the hand¬ 
writing and prediet the gender within a minute or seeonds.. 


This will not only reduee the human labor, eost and risk of 

error but also inerease the ehanees of positive and best out- 

eome in every large population size. 
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